Abstract Predicting who may leave a fishery is an important consideration when designing capacity reduction programs to enhance both ecological and economic sustainability. In this paper, the relationship between satisfaction and the desire to exit a fishery is examined for the Queensland East Coast Trawl fishery. Income from fishing, and changes in income over the last 5 years, were key factors affecting overall satisfaction. Relative income per se was not a significant factor, counter to most satisfaction studies. Continuing a family tradition of fishing and, for one group, pride in being a fisher was found to be significant. Satisfaction with fishing overall and the challenge of fishing were found to be the primary drivers of the desire to stay or leave the fishery. Surprisingly, public perceptions of fishing, trust in management and perceptions of equity in resource allocation did not significantly affect overall satisfaction or the desire to exit the fishery.
INTRODUCTION
Overcapacity in fisheries is widely accepted as a major issue globally, affecting both resource sustainability as well as economic and social outcomes from fishing (Beddington et al. 2007 ). Issues such as non-malleability of capital (Clark et al. 1979 ) make it easier for capacity to increase in a fishery in response to short-term improvement in economic performance than to exit. While some management systems, such as individual transferable quotas, facilitate autonomous adjustment (Grafton and McIlgorm 2009) , such systems are not feasible or acceptable for all fisheries, and the manner in which they are implemented (e.g., total allowable catch setting) can also influence their effectiveness. Hence, other approaches may be necessary to help reduce overcapacity and hence total fishing effort. Foremost of these is the buyback program, in which vessels and/or licenses are bought out, usually by government with or without some contribution by industry. Such systems may offer only a short-term relief from overcapacity as they do not reduce the major underlying causes of overcapacity, namely lack of individual property rights in the fishery (Holland et al. 1999) . Anticipation of future buyback programs may even increase levels of overcapacity in the future (Clark et al. 2005) , as these create expectations of higher future profits as well as providing a market for surplus capital that otherwise would not exist (effectively reducing the risk of investment). Despite these issues, buybacks remain a common approach to effort reduction in fisheries worldwide, and are often implemented as a means of reducing effort while transitioning to other management arrangements.
The effectiveness of effort reduction schemes is determined not only by how many vessels exit a fishery, but also which vessels. Heterogeneity in vessel capacity utilisation and/or technical efficiency can have a substantial impact on the effectiveness of any buyback scheme (Pascoe and Coglan 2000) . In recent years, there have been numerous attempts to estimate which factors will affect the choice of fishers to exit a fishery, although these have often been based on vessel movements out of the fishery rather than fishers per se (Quillérou and Guyader 2012) . These have largely focused on economic drivers, namely prices, catch rates (which affect revenue) and costs (Ward and Sutinen 1994; Pradhan and Leung 2004; Tidd et al. 2011) , although the level of capacity utilisation was also found to be a reasonable predictor of which vessels are most likely to exit a fishery (Pascoe et al. 2013b ). These approaches largely assume that fishers stay in the fishery if they gain sufficient utility by doing so, or exit if they do not, where utility is largely defined in terms of profitability or income. Studies of leavers suggest that they believe they are better off financially than if they had stayed in the fishery (e.g., Campbell et al. 2000) , supporting this assumption.
Recent developments in the area of the economics of happiness suggest that subjective measures of happiness or satisfaction provide a better indicator of the level of utility than economic measures such as income alone (Tella and MacCulloch 2006) . While income adds to life satisfaction up to a certain point, beyond that point additional income does very little (Cummins 2000) . Others have found that individual satisfaction is generally found to be correlated with relative income (Tella and MacCulloch 2006; Clark et al. 2008; Boyce et al. 2010) , meaning the level of income relative to others or how that income has changed relative to others. However, overall happiness or satisfaction is affected by a wide range of factors other than income, including an individual's personal circumstances (including their health, relationships, and ability to achieve desired outcomes from life, factors often correlated with demographic characteristics such as marital status, age, education and household characteristics), and the broader societal circumstances they live in (such as whether they live in a safe community, have positive social capital, and a just and fair government, to name a few) (Peiró 2006; Vemuri and Costanza 2006; Welsch 2009; Frey and Stutzer 2010; Diener et al. 2013) .
Relatively few studies have attempted to link these social drivers of utility to fisher behavior such as exiting. Muallil et al. (2011) found that heterogeneity in fishers' willingness to exit a fishery was linked to social drivers such as age, education, dependency on the fishery for their livelihood and their individual adaptive capacity. Several previous studies of fisher job satisfaction have suggested that, for many, fishing is more than a livelihood and instead is viewed as a 'way of life', and further that even when facing decreased catches and lower incomes, many fishers are not likely to choose to leave the industry (Gatewood and McCay 1988; Coulthard 2012; Monnereau and Pollnac 2012; Pollnac et al. 2012 ). Related to this, some argue that fishers have a strong attachment to their occupation and are unlikely and/or unwilling to look for an alternative profession Cinner 2014) . Others, however, have found a direct link between a declining status of commercial fishing and a corresponding decline in fisher's reported well-being (Smith and Clay 2010) , such that at some point a desire to leave may develop. Marshall and Marshall (2007) suggest that there are wide variances in individual fisher resilience and adaptive capacity based on their confidence in their skills and ability, their coping ability and their ability to assess risks.
However, these may lead to either exiting or remaining in a fishery depending on their level of interest in remaining and their ability to access other options. Consequently, satisfaction with the industry and barriers to exit are likely dominant factors affecting exiting behavior.
In this study, we examine the role of fisher satisfaction on their desire to exit the fishery, and also examine what factors affect their level of satisfaction. A better understanding of which fishers are most likely or willing to exit a fishery will provide better information on the likely effectiveness of different capacity management systems, and also guide which incentives need to be adjusted to achieve desired capacity targets. As a case study, we examine fishers' stated satisfaction and desire to exit the Queensland East Coast Trawl fishery (Fig. 1) . The Queensland East Coast Trawl fishery is a multi-species fishery that primarily targets several prawn species, Moreton Bay bugs and scallops. The trawl fishery is Queensland's largest commercial fishery, catching product valued at approximately $86 million in 2012 (DAFF 2013), representing almost half the total value of all catch in the State (Skirtun et al. 2012) . The fishery has about 450 licensed vessels, with many of these operating at less than full capacity as a result of declining profitability due to declining prawn prices and increasing fuel costs. The increase in prawn aquaculture globally has had a substantial downward impact on all prawn prices, and continuing growth of this sector is expected to produce further price declines.
The fishery is managed through individual transferable effort units, which in principle provide an opportunity for Fig. 1 The area of the Queensland East Coast Trawl fishery and fishing regions autonomous adjustment by providing a mechanism for fishers to exit the fishery. However, the falling prawn prices and increasing fuel costs have resulted in a substantial surplus of units on the market, with the total allowable effort not declining in line with the new economic conditions. In 2012, only 1.5 million effort units were used out of a total available pool of 2.95 million (DAFF 2013) . The substantial latent effort in the fishery is of considerable concern to both managers and industry, the former in terms of their lack of ability to effectively control fishing effort in different sectors of the fishery (if required) and the latter in terms of the loss of asset values. With over 40 % of the effort units being unutilised, unit trading values and the quantity traded have fallen to negligible levels (Dichmont et al. 2013) . As a consequence, the ability of the remaining fishers to exit the fishery without substantial loss is limited. Industry has proposed that a buyback be implemented to address this problem.
MATERIALS AND METHODS
A survey of the fishery was undertaken during 2012, primarily to collect data relevant for an assessment of the social performance of the fishery. A copy of the survey instrument is provided in Triantafillos et al. (2014) . In total, 60 fishers were interviewed face-to-face along the Queensland east coast, representing roughly 20 % of the active vessels. The sample consisted of 48 owner operators, nine employed skippers, and three company fleet managers responsible for several vessels each.
There are three main regions in the fishery. The northern region is dominated by larger vessels mostly fishing in both inshore and offshore for tiger and endeavor prawns. The central region consists of both smaller vessels fishing mostly inshore and larger vessels fishing offshore for tiger, endeavor, red spot and blue leg king prawns, Moreton Bay bugs and scallops. The southern region consists of mostly inshore vessels fishing primarily for eastern king prawns, scallops and Moreton Bay bugs. The survey collected information from 18 fishers in the northern region of the fishery, 22 from the central part and 20 from the southern region.
The surveys were conducted on an opportunistic basis. Most of the northern interviews were undertaken while fishers were offloading and/or refuelling. In the other two regions, the fishers were approached and interviewed during a series of meetings organised by the management agency to discuss future management options in the fishery. Hence, the sample is potentially biased as it is limited to only those fishers who attended these meetings, or those northern boats operating during the time of the survey. On average, around one half of the fishers at each meeting participated in the survey. Reasons for non-participation or non-attendance at the meetings were not explored. Unfortunately, fisher information other than contact details is not collected by management agencies so the representativeness of the sample cannot be assessed. However, the spatial distribution of the sample was proportional to the known distribution of fishers, so spatial biases at least are likely to be small.
Information was collected on a number of social metrics including a subjective measure of satisfaction with fishing overall, as well as subjective measures of satisfaction with individual aspects of fishing, such as income earned, being part of the industry (i.e., being a fisher), following on family traditions, and the challenge associated with fishing. Satisfaction with the existing infrastructure supporting the fishery was also questioned. In our study, satisfaction was elicited using a 10 point scale with 10 being fully satisfied and 1 being completely unsatisfied. The results were converted to an index from 0.1 to 1.
Information was also collected to develop a relative income from fishing measure (relative to the average income), as well as how income had changed over the last one and 5 years.
1 The subjective importance of fishing to fishers, and their views as to the degree to which fishing was a lifestyle or business oriented activity to them was also collected. Similarly, their perception as to how fishing was viewed by the general community was elicited, along with their perceptions as to their confidence in fisheries management and how they were treated relative to other users of the marine resources.
Finally, their desire to either stay in the fishery or leave was collected. To separate out the effects of exiting due to a wish to retire as compared to dissatisfaction with the fishery, we asked specifically if they aimed to exit before retirement or at retirement. There is no compulsory retirement age in Australia, so the decision to retire depends on personal financial and family situations rather than age. Family situations may include, for example, having someone to pass the business on to-part of maintaining family traditions.
The relative roles of factors influencing satisfaction with fishing were estimated using tobit analysis. Tobit analysis was applied as the measure of satisfaction is truncated at 0.1 at the lower end and 1 at the upper end. The desire to stay or exit the fishery was a binary variable with a value of 1 if the fisher wished to leave and 0 otherwise. The factors affecting this decision were examined using logit analysis, from which the probability of wishing to leave could be estimated.
RESULTS

Fisher satisfaction
The median level of satisfaction with fishing was 0.6, with the full range being observed in the data (Fig. 2) . The distributions were similar for the different roles the interviewees played in the fishery (i.e., fleet manager, owner operator, or employed skipper), while the median score for fishers operating mostly in the north was slightly lower than the central or southern parts of the fishery, although not significantly so.
Employed skippers tended to view fishing more as a business, while a higher proportion of owner operators tended to view the fishery as a more balanced combination of lifestyle and business (Fig. 3a) . However, there was substantial variability in these values within each group, and the two groups were not significantly different in this regard. Similarly, fishers operating out of southern ports tended to have a higher lifestyle component to their attitude to fishing (Fig. 3b) . In contrast, owner operators tended to place greater importance on fishing than many employed skippers (Fig. 3c) , and this was fairly consistent across regions (Fig. 3d) . These results suggest owner operators tend to have a greater attachment to fishing than employed skippers, and based on other studies (e.g., Cinner 2014), may be less willing to exit the fishery. Given their level of investment in the fishery (compared to employed skippers with no investment), such an attachment is not unexpected.
Median incomes derived from fishing were generally just below the average income for the Australian population as a whole (Fig. 3e , where 1 = average income), although a wide range of incomes was observed. Incomes in the central region of the fishery tended to be slightly higher than those in the north or south (Fig. 3f) . Changes in income over 1 and 5 years were measured in a relative scale, with zero indicating no real change, 1/-1 indicated some change and 2/-2 indicating a large change. Most fishers indicated no change or some negative change across all regions over the last year (Fig. 3g) , but many in the central and southern region experienced more substantial negative change over the last 5 years (Fig. 3h) . In contrast, incomes of many in the northern region increased over the last 5 years.
The relationship between these factors with the level of satisfaction was estimated using tobit analysis. Initially, all potentially relevant variables were included in the model (Table 1) , and the analysis was initially limited to fishers who provided information for all variables.
2 Non-significant variables were removed in a stepwise manner, with the least individually significant variable removed and the model reassessed based on the AIC score.
Fishing income and satisfaction with infrastructure were removed relatively early in the stepwise process as they were found to be not significant in the regression models. These variables also had the greatest non-response, so their removal had an additional advantage of increasing the sample available for estimation. The model was also reestimated without these variables and an expanded sample, again using a stepwise process to determine the most appropriate restricted model.
The results of the model (Table 1) suggest that, based on the sample with complete responses, the key drivers of overall satisfaction with fishing depend on the fisher's satisfaction with their level of income, continuing a family Fig. 2 Distribution of fisher satisfaction by a role and b region of the fishery tradition and being part of the industry (i.e., being a fisher). These latter factors are generally linked to attachment to occupation, so their significance is consistent with experiences elsewhere (Cinner 2014) . Their actual income relative to the average income was not a key component of overall satisfaction-some were satisfied with relatively low levels of income while others were dissatisfied with above average earnings. With the larger sample (i.e., including those that did not respond to the income and infrastructure questions), satisfaction with income became non-significant and change in income over the last 5 years became significant (Table 1) . While income change and satisfaction with income were only weakly correlated (r = 0.28), the median satisfaction increased with income (Fig. 4) , suggesting that income change affects overall satisfaction with fishing, and hence the two variants of the model are broadly consistent. Carrying on a family tradition was again also a factor affecting overall satisfaction with fishing with the expanded sample, although being part of the industry was not a significant factor.
Desire to leave the fishery
The role of satisfaction and other social drivers on the desire to stay or leave the fishery was explored using logit analysis. The logit model used a binary dependent variable with 1 representing a desire to leave within the next 5 years (including as soon as possible) and 0 representing an intention of staying at least until retirement (or beyond). The relative frequency of the binary and more disaggregated choices are illustrated in Fig. 5 . Only around 25 % of fishers expressed a desire to leave, similar to studies in other fisheries in the area (Tobin et al. 2010) , with most of these wishing to leave as soon as possible. In contrast, a greater proportion of fishers had no plans of leaving and expected to remain in the fishery beyond retirement age. The logit model initially included satisfaction and those variables that were not significant components of satisfaction. Again, relative fisher income and satisfaction with infrastructure were both non-significant in the initial estimates, so were removed allowing an expanded sample to be included in the analysis. As with the satisfaction model, non-significant variables were removed in a stepwise process with the restricted model assessed at each stage based on the AIC.
The level of satisfaction with fishing was found to be a key explanatory variable in the model (Table 2) , with satisfaction with the challenge of fishing also being significant at the model level (i.e., excluding it was found to significantly weaken the model even though the coefficient itself was not significant), but only significant at the 10 % level individually. As the dependent variable is the desire to exit the fishery, the negative signs on the coefficients suggest that the probability of wanting to leave increases as the level of overall satisfaction and the challenge of fishing decreases.
The model performs reasonably well in terms of predicting who is likely to wish to stay in the fishery or leave. The logit model estimates the probability of wanting to leave based on the coefficients and variable values. Assuming a probability of greater than 0.5 indicates a desire to leave, then the model was able to correctly identify those desiring to leave 60 % of the time. The model performed better in terms of those wishing to stay, predicting over 80 % correctly.
DISCUSSION AND CONCLUSIONS
Measures of happiness or satisfaction are often suggested as alternative measures of performance to traditional economic measures of profitability. The assumption underlying this is that utility is broader than just monetary earnings, and that satisfaction captures the effects of these other utility-generating features of their activities. In our study, we find that the level of income relative to others in the economy is not a key driver of satisfaction, but changes in income over time affects the satisfaction with income, and also overall satisfaction with fishing. This is in contrast to studies or other industries or groups (e.g., Tella and MacCulloch 2006; Clark et al. 2008 ) which suggest that change in incomes is less important than relative income. In most occupations, incomes tend to move in a positive direction (at least in nominal terms). In fishing, catches fluctuate as a result of natural stock abundance changes, management controls, weather conditions and, to some degree, luck (as fishers are chasing an unseen fugitive resource). External factors such as the strength of the exchange rate have an impact on the price received for the catch. Fishing costs are also driven by a range of factors, with input prices being a key factor affecting income. Consequently, incomes may fluctuate substantially year to year, but longer term persistent changes may have an impact on satisfaction. Non-monetary factors also affect the level of satisfaction. Other studies suggest that marital status, age, and length of time fishing are significant determinants of satisfaction and willingness to stay in the fishery (Polinac and Poggie 2008; Muallil et al. 2011; Pollnac et al. 2012) . Unfortunately, these variables were not collected in the survey, although these variables are often associated with general happiness (Peiró 2006) , which may or may not also affect general attitudes toward work (Ashkanasy 2011) . Hence, they may affect fishers' attitudes to fishing but may not be directly related to their level of satisfaction with fishing. However, the level of satisfaction with continuing a family tradition of fishing was a significant factor affecting satisfaction, while satisfaction with being part of the industry (effectively pride of being a fisher) was also found to be significant with a sub-set of the data.
The level of satisfaction has a significant bearing on the fishers' desire to either stay in the fishery or leave. Studies elsewhere have also noted a relationship between satisfaction with fishing and the likelihood of leaving the industry , although these studies are limited. Tobin et al. (2010) suggest that a low level of satisfaction may mean fishers are more likely to want to leave, but may not be able to if they believe they do not have options outside of fishing. Hence desire and ability to actually leave may be separate outcomes. Our results and those of others strongly support that the decisions fishers make are not driven solely by economic considerations, but rather are driven by a mix of factors that may include their level of attachment to fishing, family considerations and lifestyle considerations, among others. While well recognised in fields that examine how best to support successful adaptation of fishers to change (e.g., Marshall and Marshall 2007) , this understanding of fisher motivations is rarely applied to understanding the decision to exit fishing-even though this decision may be a positive adaptive response to change in the industry.
While not a factor affecting overall satisfaction, the challenge of fishing is also a significant determinant of the desire to leave the fishery. Pollnac et al. (2012) suggested that self actualisation is a key factor affecting a fisher's willingness to stay in the fishery, and that this is separate from satisfaction with fishing. Fishers who find the industry less challenging are also less likely to fulfill self actualisation. The relatively risky nature of fishing as an occupation attracts and retains individuals with an active, adventurous, aggressive, and courageous personality (Polinac and Poggie 2008), potentially explaining why fishers remain in a fishery when economic rationality would suggest they should leave .
The lack of significance of the other variables is potentially of more interest than the two key variables that were significant, as the latter could have been expected a priori. Fishers are often vocal about their distrust of management, their unfair treatment in terms of allocation to the resource (such as areas or species that they are permitted to catch) and their perceived poor standing in society (Hernes et al. 2005; Dwyer et al. 2008) . Commercial fishing in Australia is generally viewed pessimistically, with the media often focusing on negative environmental issues, bycatch, discarding, and illegal fishing (Aslin and Byron 2003) . However, community perceptions-although generally believed to be negative-were not significant determinants of either satisfaction with fishing or the desire to exit the industry. Similarly, perceptions of equitable resource allocation and fishers' trust in management were also not significant in determining satisfaction or desire to leave. This result is perhaps less surprising, as studies of management objective importance in the fishery have found that improving equity has a relatively low importance to fishers compared to improving economic performance (Pascoe et al. 2013a ).
Previous studies of exit behavior in fisheries have largely relied on information collected through routine monitoring of the fishery (e.g., logbook data) and also were able to provide reasonable indicators of which vessels are likely to exit the fishery (e.g., Tidd et al. 2011; Pascoe et al. 2013b) . While satisfaction with fishing is a significant factor identifying which fishers are most likely to want to exit the fishery, measuring satisfaction requires additional information to be collected. Such a measure could, potentially, also be captured routinely as part of the ongoing monitoring of the fishery. This is particularly useful if some form of capacity reduction program is being developed. Understanding the distribution of satisfaction in the fishery may provide managers with a better ability to predict who may take up an exit package, and whether those likely to are the ones who most meet the targets of the exit program.
The analysis focuses on the desire to exit the fishery, rather than their ability to exit the fishery. For many owneroperators, their capital investment in the industry is substantial, and difficulty in finding buyers or alternative uses of the vessel is a substantial barrier to exit (Clark et al. 1979; Dichmont et al. 2013 ). In addition, there are a substantial number of excess effort units in the fishery, reducing the value of the business assets to below which the operators feel they are valued (Dichmont et al. 2013) . While the lower license values reduce the opportunity cost of exiting, there is also a loss of perceived value from selling licenses at a lower price. Staying in the fishery also has an option value, as future management changes may improve both profitability and also license values.
In Australia and elsewhere, there is increasing interest in assessing the social performance of fisheries management to complement economic and environmental sustainability assessments as part of the ecosystem based approach to fisheries management and the broader principles of ecological sustainable development (Fletcher et al. 2005) . Satisfaction measures are a key component of such social assessments, and hence data are likely to become increasingly available.
While economic influence is important, a more global examination of the factors driving fisher behavior and decisions is needed in order to effectively target exit packages (van Putten et al. 2012) . The use of measures of satisfaction with fishing can contribute to this; future work should consider identifying more specific domains of satisfaction with fishing, that can support improved understanding of how management changes affect fisher satisfaction, and when this is likely to be associated with a decision to exit the fishery.
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